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i t a  Effect on (L Vehicle During b u n c h  CJ 

A.  Personnel 

and Head, Department of Mechanics. His chief co l l abora to r  during 
the  per iod  covered by  t h i s  r epor t  was Mr. W l . l l l a n r  C. Lennox, 
I n s t r u c t o r  i n  Mechanics. 

The p r i n c i p a l  i n v e s t i g a t o r  was Dr, Ferdinand ?, Beer, Profeasor 

During the summer months, t he  i o l l o w i n ~  graduate  8tudents  
were added t o  the p r o j e c t  staff: 

M r .  Walter Henkel, June 1 - August 20 
Xr, Peter D ,  Hilton, June 1 - July 31 
Mr, Robert 3, Ravera, June 3 - June 1 5  
Mr. Robert R .  Regl, June 1 - June 30 

Mssrs Henkel and Re 1 had been awarded N,A.S.A, Pellouships,  

during the summer, t h e y  were given the opportuni ty  of an early 
s t a r t  on their research ,  18 well 8s an Or ien ta t ion  toward problem8 
of  i n k r 8 s t  t o  the S t r u c t u r a l  Dynamics Branch of the Langley 
Berearch C8nter. Mea8rs Hilton and Ravera were gtrsn p r ~ b l e r s  
of l imi ted  rcope but  o f  d i r e c t  i n t e r e s t  t o  the project. They were 
both d T e  t o  eo~plete t h e  work assigned t o  them daring their 
period of employment. 

beg1Ming September 1, 19 % 5. By D a r t i c i p a t i n g  t o  t h e  DPoJeCt 

B. Reuwch hrformed 

the  genera l  problem of the p r e d i c t i o n  of tho response of a 
mechanical s y a t e m  t o  a random input  f ie ld ,  w i t h  a p p l i c a t i o n  t o  
the b t te rmina t ion  of the p robab i l i t y  of s u r v i v a l  of 1 launch 
vehic le  from s t a t i s t i c a l  Information on the wind-velocity f ie ld .  

'Ihe relrearch performed w a s  concerned with various aspects of 

The fol lowing phase8 o f  t h e  problem were conaidered: 
1. General c h a r a c t e r i s t i c 8  of the r e s p m a e  of a space anQ 

ti--dependent l i n e a r  s y s t e m  t o  a mul t ld lnena ional  nonhomogerrsarrr 
non8tat lonarg randm f i e l d ,  - 
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4. Z f f e c t  o f  spacewise v a r i a t i o n s  in 8 random load f l a l d  

l aunch ,  v e h l c l e  usinq p n e r a l l z e d  power s p e c t r a l  tec5h.n:ques 

on the  response of a l i n e a r  system. 

5. A arethad f o r  simulating nonstationary nrocesses by 
f i l t e r i n g  white noise .  

6.  Optimal c o n t r o l  cf  a n o n l i n e a r  sys tem moving t h r o u g h  a 
random load field and subject t o  f a i l u r e  at a glven stress l eve l .  

Phase I! was sum.ar5tet  in a r e v c r t  t c  the  s n o n s o r  and in a 
?&?,e? submitted f c r  n u b l l c s % i o n  ti? the A I A A  T m r n a l ,  %ase 3 
w T l . 1  s3on  b e  cinesented in 2 r e n o r t  to t h e  s n o n s a r ,  Phmes P, 2, 
G B  and 6 WE" b e i n p  wr:t t tsn down In the f x ~  o p  senara te  38r'ers 
wiiicn w i i i  be made a v a i l a b i e  t o  t h e  ~ ~ P R S O I -  i n  ebe near f u t u r e  and 
s u b m i t t e d  f o r  ~ u S L i c a % i o n  t o  var ious  'ournals. 

Two PaDers r e D o r t e d  as h a v i n p  b e e n  s u h m l t t e d  for p u b l l C 8 t i o n  
:n .the Tfi i rd  Semi-Annual  Prcmess S e p o r t  have now Seen acceDttd  
fo r  p u i ~ l i c a t i o n ,  Thev a r e  

"Determinatlon of the S u r v i v a l  Probabf l l tv  of a Launch 
V e h i c l e  S i s i n a  Througn a Qandan Wind Field" b v  p . P .  Beer and 
LI.C. Lennox, accec ted  for  z i L l l c a t i o n  b v  the J o u r n a l  o f  Snacecrzf t  
m d  S o c k e t s ,  

" p i - s t - 3 c c u r e n c e  T i m e  cf Eiah-Level  Cross inps  in a Continuous 
Fandom Processw,  bv J * F .  Q : c e  and F.P. h e r ,  accented  for 
* j u b l f c a t i o n  b y  t h e  ,To?nrnal o f  t h e  Acoustical 2aCie ty  of America, 

t b a l a n c e  of $7,36cjO2O e x i s t e d  a t  the end of t he  second gear 
o f  operation under th f s  grant, This balance w a s  added t o  t h e  
ftu?ds m d c  avai lable  bv 5 . A . S . A .  under  the e x t e n s i o n  of the want 
for the n t r l o O  P r a  Scotember 1, 1965,  to August 31, 1966. 

Ferdinand P, Beer 
P r  i n  c ID a 1 Inve s t 1 qat- or 
h'ead, Denwtmen t  of  Mechanics 


